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1 Analarm clock is controlled by a microprocessor. It uses the 24 hour clock. The hour is represented
by an 8-bit register, A, and the number of minutes is represented by another 8-bit register, B.

(a) Identify what time is represented by the following two 8-bit registers.

A B
128 64 32 16 8 4 2 1 128 64 32 16 8 - 2 1

HOURS! o cmpmmsnmmmsssmsrsmemmmssses MIDELES .ooonenamuemsmsueassssse
[2]

(b) An alarm has been set for 07:30. Two 8-bit registers, C and D, are used to represent the
hours and minutes of the alarm time.

Show how 07:30 would be represented by these two registers:

(o D

Hours Minutes

(2]
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2 Draw a line to connect each question to the correct answer.

Question Answer
What is the denary (base 10)
equivalent to the hexadecimal 8
digit E?
If 1 GB = 2* then what is the 12
value of X?
How many bits are there in one 14
byte?

If the broadband data download
rate is 40 megabits per second, 19
how many seconds will it take to
download a 60 MB file?

What is the denary (base 10)
value of the binary number 30

001001007

What hexadecimal value
is obtained when the two

hexadecimal digits C and D 36
are added together?
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3 Letters from the alphabet are represented in a computer by the following denary (base 10) values:

The word “A L1 G N" is stored as:

97

G
I

it
N

97

103
105
108
110

108 105 103 110

(a) Convert each of the five values to binary. The first one has been done for you.

Letter

Denary value

A (97):

0

0

L (108):

1 (105):

G (103):

N (110):

(2]

(b) An encryption system works by shifting the binary value for a letter one place to the left. “A”

then becomes:

1

0

0

0

0

1

0

This binary value is then converted to hexadecimal; the hexadecimal value for “A” will be:

e 2

For the two letters “L" and “G”, shift the binary values one place to the left and convert these

values into hexadecimal:

hexadecimal
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4 (a) Convertthe hexadecimal number B5 into binary:

Convert the binary number111 101 1 0into hexadecimal:
2]
(b} Give two examples where hexadecimal numbers are used in computer science.

2]
(c) State two benefits of using hexadecimal numbers in computer science.

2
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5 Characters can be represented in a computer by a numerical code.

The following list shows 16 characters with their numerical codes in denary:

a =97 e = 101 k = 107 t =116
b =098 g = 103 m= 109 u= 117
c =99 h = 104 o= 111 w= 119
d =100 i =105 r =114

. = 46 (code for the full stop)

Web addresses can be written using hexadecimal rather than denary. Hexadecimal codes are
preceded by a % sign. For example, the word “c a g e” is written as:

either 99 97 103 101 (in denary)
or %63 %61 %67 %65  (in hexadecimal)

(a) Complete the conversion of the following web address into hexadecimal:

w w w . c i e . o r g . u k

%77 | %77 | %77

(3]

(b) Complete the web address from the given hexadecimal codes:

%77 | %77 | %77 | %2E | %72 | %6F | %63 | %6B | %69 | %63 | %74 | %2E | %63 | %6F | %6D

w w w

(3]
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6 (a) (i) Convertthe following two hexadecimal numbers into binary:

FA7
D3E

FAT

D3E

[4]

(ii) Now perform the AND (logic) operation on each corresponding pair of binary bits in the
two numbers from part (i).

(2]

(iii) Convert your answer in part (ii) into hexadecimal.

(b} (i) The following code shows HTML ‘tag’ pairs on either side of the text stating the colour

that each creates.

<font
<font
<font

<font
<font
<font

Yellow is a combination of red and green,

color
color
color

color
color
color

Al

wn

A3l

w

»

w

W= i e

L
#
L

Lo s R 5 |

o O

5 o

X
¥
Z

[ T s R

L o [ e R s |

Mmoo o

w

w

w

w

w

w

cyan a combination of green and blue.

RED </fant>
GREEM </font>
BLUE </font>

YELLOW </font>
MAGENTA </font>

> CYAN </font>

magenta a combination of red and blue and

State what 6-digit hexadecimal values should replace X, ¥ and 2 in the above code.

(3]

(iiy Describe how other colours, such as a darker shade of blue, are created.
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(c) 1A-16-C5-22 — FF - FF is an example of a MAC address.
(i) Identify what the first six and last six hexadecimal digits represent.

= =T e [T 1L OO TP EPUPT OO

Last Sid digits .....ooiiiieeiii it e e a e anr e s naae bbb e aaamnns

[2]
(ii) State why MAC addresses are used.

(1]
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7 Each seat on a flight is uniguely identified on an LCD above the seat. For example, seat 035C is

shown as:

The first three characters are digits that represent the row.
The fourth character is the seat position in that row. This is a single letter, A to F, that is stored as a
hexadecimal value.

Each of the four display characters can be stored in a 4-bit reqister. For example, 0 and C would
be represented as:

8 4 2
: 1 0]0]0]O0
1110

{a) Show how the 4-bit registers would store the remaining two characters, 3 and 5.

(2]

(b) Identify which seat is stored in the following 4-bit registers.

ojof{o |1 |—
1010 |1 |—
0O|1{0|0 |—
11110 |—

(2]
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8 (a) Convert the following hexadecimal number into 12-bit binary:

4AF

(3]

{(b) The 2016 Olympic Games will be held in Rio de Janeiro. A timer that counts down to the
opening of the Games is shown on a microprocessor-controlled display.

The number of hours, minutes and seconds until the Games open are held in three 8-bit
registers.

The present register values are:

0|1 1 0 1 0|0 1 105 hours

0|01 0O/ 00|00 32 minutes

ojlo({O(1T]0f1 0|0 20 seconds

The timer will count down in seconds.

(i) Show the values in each 8-bit register 30 seconds after the time shown above:

hours

minutes

seconds

(3]

(ii) Write the hexadecimal value of the minutes register from part (b)(i).
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9 The memory of a computer contains data and instructions in binary.

The following instruction is stored in a location of the memory.

(a) Convert the instruction into hexadecimal.

- [2]
(b) Explain why a programmer might prefer to read the instruction in hexadecimal rather than in
binary.
- [2]
(c) Give two other uses of hexadecimal.

@
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10 a) The denary number 57 is to be stored in two different computer registers.

Convert 57 from denary to binary and show your working.

............................................................................................................................................... [2]
(b) Show the binary number from part (a) as it would be stored in the following registers.
Register 1
Register 2
2]

{c) Abinary number stored in a register can have many different uses, for example an address in
main memory.

Give two other uses for a binary number stored in a register.

(d) Aregister in a computer contains binary digits.

0 0 1 1 1 0 1 0

The contents of the register represent a binary integer.

Convert the binary integer to hexadecimal.
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11 Awashing machine has a small display screen built into it.

One use of the display screen is to show an error code when a problem has occurred with a
washing cycle.

(a) State whether the display screen is an input, output or storage device.
1]
(b) The display screen shows a hexadecimal error code:
E04
This error code means that the water will not empty out of the washing machine.

Convert this error code to binary.

(3]

(c) State why hexadecimal is used to display the error code.

]
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(d) Identify three sensors that could be used in the washing machine.
State what each sensor could be used for.
STyt To e SOOI

LB ettt e ettt oo e et ta e et et tesnaa ettt et e enbaa e sntn s ataniereeannnaaaeas

BB BN 2 oot oot e ettt e et ettt e e e e et ta £ttt b tennaa 44ttt e en b sntnnensataniererannnaaaean

LB et ettt e e e e e et taa i teeetbaa tesmma ettt eeentaa e sntn e ataniererannnaaaeas

LTy ETo ] g T USROS USSP

LB et e ettt oo e e e et ta i teteibaa tesama 4ttt eentaa e sntneasataniereeaannaaaaas

(6]
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12 Arobot arm in a factory is programmed to move products.

The binary instructions to operate the robot arm are:

Operation Binary Instruction
upP 1 1 1 1
DOWN 0 0 0 1
LEFT 1 0 0 1
RIGHT 0 1 1 0
OPEN 1 1 0 0
CLOSE 0 0 1 1

The instructions are entered as hexadecimal values.
An operator enters the values:
9 1 [ 3 F

Convert the values and write down the operation (e.g. RIGHT) carried out by the robot arm.
9

1

c

[5]
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13 [a) Explain the differences between the binary number system and the denary number system.

.[4]

(b) Explain the process of converting the binary number 1010 into a denary number.

..[5]
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Jane answers an examination question about computers and data correctly.
14
Six different words or numbers have been removed from her answer.

Complete the sentences in Jane's answer, using the list given. Not all items in the list need to be

used.

. 2

+ 10

. 16

= analogue
*  binary

= denary

= digital

«  hexadecimal
As humans, We ProCess .......o.ooiiiiiiiiiiiiiiiii e data, but a computer cannot

process this type of data. For a computer to be able to process data it needs to be

converted 10 ... data.
As humans, wemostly use a ...........ooiiiiiiiiii number system;
thisisabase ... number system.
COmMPUIBIS USE 8 ..ottt iiiiiieiaciciceanaaes number system;
thisisabase ..........cooooiiiiiiiiiiiiiiiiiie number system.
(6]
15 Dheeraj identifies three hexadecimal numbers.
Write the denary number for each of the three hexadecimal numbers:
e e m et eh e em et e eae e en et e e e eneeanenas
1 L TR
2 e et s et e e e bt aeeeabnteeeeata
(3]
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16 A stopwatch uses six digits to display hours, minutes and seconds.

The stopwatch is stopped at:

02.31.58

Hours Minutes Seconds

An 8-bit register is used to store each pair of digits.

(a) Write the 8-bit binary numbers that are currently stored for the Hours, Minutes and Seconds.

Hours

Minutes

Seconds

[3]
(b) The stopwatch is started again and then stopped.

When the watch is stopped, the 8-bit binary registers show:

Hours 0 0 0 0 0 1 0 1
Minutes 0 0 0 1 1 0 1 0
Seconds 0 0 1 1 0 1 1 1

Write the denary values that will now be shown on the stopwatch.

L L]
L L]

Hours Minutes Seconds

[3]
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17 Jafar is using the Internet when he gets the message:
“D03, page is not available”
Jafar remembers that hexadecimal is often used to represent binary values in error codes.

Convert the hexadecimal number in the error message into 12-bit binary.

(3]
18 (a) Convert the denary number 107 to binary.
______________________________________________________________________________________________________________________________________________ [1]
(b) Represent the denary number 300 as it would be stored in a 12-bit binary register.
.............................................................................................................................................. [2]
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19 (a) Six binary or hexadecimal numbers and six denary conversions are given.

Draw a line to connect each binary or hexadecimal number to the correct denary conversion.

Binary or hexadecimal Denary
01001011 73
4E 78
11011010 157
10011101 167
A7 25
19 218

[5]

(b) Hexadecimal is often used by computer programmers to represent binary values.
Explain why computer programmers may choose to use hexadecimal.
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20 Computers use a character set to convert text into binary.
One character set that can be used is ASCIIL.
Each letter in ASCIl can also be represented as a denary value.

(a) The word BUS has the denary values:

B u S

66 85 83

Convert the denary values into 8-bit binary.

66

85

83

(3]

(b) Each letter in ASCII can also be represented as a hexadecimal value.

The word KEY has the 8-bit binary values:

K E Y

01001011 01000101 01011001

(i) Convert the three 8-bit binary values into hexadecimal.
01001011 e
01000101

01011001 oo
[3]
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(ii) Give three other uses of hexadecimal notation in computer science.

(iii) State two benefits of using hexadecimal notation to represent binary values.

Benefit 1

21 The MAC address of a device is represented using hexadecimal.
A section of a MAC address is shown. Each pair of hexadecimal digits is stored using 8-bit binary.

(a) Complete the table to show the 8-bit binary equivalents for the section of MAC address. The
first number has already been converted.

BA FF 08 93
01101010

(3]

(b) Explain why data is stored as binary in computers.
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22  Hexadecimal is used for MAC addresses.
Part of a MAC address is given:
97 - 5C — E1
Each pair of digits is stored as binary in an 8-bit register.

(a) Show what the binary register stores for each pair of the given digits.

97

5C

E1

(6]
(b} Explain what is meant by a MAC address.

(c) Give two other examples where hexadecimal can be used.

B AMIPIE T et ettt e ettt e et e e et e e aa et as
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23 Victoria is building a website for her cake design business.
(a) She uses the hexadecimal colour code #D2E3F5 as the background colour for her website.
The colour code is stored in two 12-bit binary registers.

Show how the code would be stored in the registers.

D2E

3F5

[6]
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24 An electronic guessing game compares denary integer values input by a user with pre-stored
values. The pre-stored values are held in 10-bit binary format.

(a) Convert the binary values in the table to denary.

Binary Denary

0001001110

01101101

1000000001

(3]

(b) When planning the game, the designer decided to use hexadecimal notation to represent the
binary values.

Explain why the designer used hexadecimal notation.
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25 An 8-bit binary register contains the value:

o 0 1 1 0 1 0 0

(a) Convert the binary value to denary.

(b) The contents of the register shifted one place to the right would give the result:

o 0 0 1 1 0 1 0

The contents of the register shown at the start of question 4 are shifted two places to the left.

Show the contents of the register after this shift has taken place.

(1]
(c) State the effect this shift has on the denary value in part (a).
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26 (a) Give the denary value of each of the three 12-bit binary values.
(i) 000000001100
- 1
(ii) 000011000110
- [1]
(iii) 010011000001
- [1]

Working space

(b) 12-bit binary values can also be represented as hexadecimal values.
Give the hexadecimal value of the 12-bit binary value.
000011101001

. [3]
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27 Pradeep is reading hexadecimal values for a project he is working on.
(a) The first three hexadecimal values he reads are 15, 102 and A9.
Give the denary values for the three hexadecimal values.

A e e Lo bbbt et
(3]

Working space

(b) Pradeep has two 8-bit binary values that he needs to convert to hexadecimal values for his
project.

Give the hexadecimal values for the two 8-bit binary values.

D0TTTT0T et bbbk Lo bbb
[4]
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28 Ronis attending a music concert. He has bought three tickets.
Each ticket number is displayed as a hexadecimal number.

(a) Complete the table to show the 12-bit binary values and the Denary values for each
Hexadecimal ticket number.

Hexadecimal 12-bit binary value Denary value
ticket number

028

1A9

20C

(6]

Working space
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29 (a) Four denary to 8-bit binary conversions are given.
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Tick (v') to show if each denary to 8-bit binary conversion is Correct or Incorrect.

Denary | Binary Conversion Correct | Incorrect
V) )
145 10010001
179 10110101
11 00010011
100 01100010
[4]
(b) Convert the 12-bit binary number into hexadecimal.
111]/0|lo]lof[1]|0o|o]lo|o|o0]o
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(a) Complete the table to show the hexadecimal and 8-bit binary values of the given denary

values.

Denary

Hexadecimal

8-bit binary

49

123

200

Working space

(6]

(b) Give two benefits, to users, of converting binary values to hexadecimal.

S L= T 1= 11 A IO USROS OT T TRTRUORU

BBt 2 oottt e e e

[2]

(c) Hexadecimal is used to represent Hypertext Markup Language (HTML) colour codes in

computer science.

Identify three other ways that hexadecimal is used in computer science.

[3]
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31 Binary is a number system that is used by computers.

(a) Tick (v) one box to show whether binary is a base-2, base-10 or base-16 number system.

Tick (V)
Base-2
Base-10
Base-16
(1]
(b) Hexadecimal and denary are number systems that can be used by programmers.
Convert these four hexadecimal values into denary values.
[4]

Working space
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32 (a) Denary is a number system that is used by programmers.

Tick () one box to show whether denary is a base-2, base-10 or base-16 number system.

Tick
(v)
Base-2
Base-10
Base-16

(11
(b) Hexadecimal values can be used to represent denary values.

Convert these four hexadecimal values into denary values.

05

20

1A

AB
[4]

Working space
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(c) Hexadecimal values can also be converted to binary values.

Tick (v') one box to show the correct 8-bit binary value for each hexadecimal value.

(i) Hexadecimal value 25

Tick
)
00011001
00100101
10100001
(1
(ii) Hexadecimal value 1B
Tick
)
00011011
10110001
00011010
(1
(d) (i) Give one way that hexadecimal is used in website development.
..................................................................................................................................... (1
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33 A sports stadium has an electronic counter that counts each person that enters the stadium.
The count is stored as binary in a 16-bit register.
A denary value of the count is displayed on a screen at the entrance.

(a) The screen currently displays:

0 0 7 1

Give the binary value that is stored in the register to display the count shown.
BINAry WalUB: ..o et e e e e en eaanneea et s e e e e ettt e e e aannnae e s

Working space

12
(b) More people enter the sports stadium and the screen now displays:

0 2 o /

Give the binary value that is stored in the register to display the count shown.
BINAry VAIUE: .o et e n et bbb aa e et it et eeann bt s e e ennn e e naes

Working space

(2]
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(c) After everyone has entered the stadium, the register stores the binary value:

0000001000000100

Show what the screen will display when this binary value is stored.

Display:

Woarking space

PhysicsAndMathsTutor.com

[1]

(d) Sensors are used at the entrance to count the number of people entering the stadium.

(i)

(i)

Identify two sensors that could be used to count the number of people entering the

stadium.

L T2 1 =T o i TR

Sensor 2 ............

[2]

Tick (v) one box to show if a sensor is an example of an input device, storage device or

output device.

Device RE;‘
input
storage
output

[1]
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34 All data needs to be converted to binary data so that it can be processed by a computer.

(a) Explain why a computer can only process binary data.

. [2]
(b) The denary values 64, 101 and 242 are converted to 8-bit binary values.
Give the 8-bit binary value for each denary value.

(3]

Working space

(c) The hexadecimal values 42 and CE are converted to binary.
Give the binary value for each hexadecimal value.

[4]

Working space
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35

PhysicsAndMathsTutor.com

(a) Denary values are converted to binary values to be processed by a computer.

Draw one line from each denary value to the correctly converted 8-bit binary value.

Denary 8-bit binary
00100001
41
10100110
00101001
174
10000110
10101110
86
01010110

Working space

(b) Binary values can also be converted to denary values.

Give the correct denary value for the 12-bit binary value 000101010111

Show all your working.

Denary value ...........cccoeiiiiiiiiiiiiniie e e

[3]

[2]



Number Systems - Data Representation PhysicsAndMaths Tutor.com

36 Hexadecimal is used for Hypertext Markup Language (HTML) colour codes.

An HTML colour code is:

#2F15D6

Each pair of digits is stored as binary in an 8-bit register.

(a) Give the B-bit binary value that would be stored for each pair of hexadecimal digits.

2F

15

D6

[6]

Working space

(b) HTML colour codes and Media Access Control (MAC) addresses are two examples of where
hexadecimal is used in Computer Science.

Give two other examples of where hexadecimal can be used in Computer Science.
EraMIPIE T e et e e et e e et bttt e e e ettt e e e aeeninta

L= o L= TR
21
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37 An aeroplane has a small display screen above each seat, to display the seat number.

(a) The seat number is a hexadecimal value. A 12-bit binary register is used to store the data to
display each seat number.

Three seat numbers, 05A, 18C and 29F, are allocated to passengers.

Give the 12-bit binary value that would be stored for each hexadecimal seat number.

(6]

Working space

(b) The display screen used above each seat is a Light-Emitting Diode (LED) display screen.
Give two reasons why an LED display screen has been used.

[ (== T Lo W [OOSR U UUR TSP

Rt o) o 1SRRI

(c) Two of the registers store the values 010000001101 and 000001111110

Give the hexadecimal seat number that would be displayed on the screen for each of these
binary values.

000001111110 oottt st
[4]

Working space
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3g Error codes for a computer are often displayed as hexadecimal values. Each error code is stored
in a 12-bit binary register.

{a) The error code 404 means ‘file not found'.
Give the 12-bit binary value that would be stored for the hexadecimal error code 404

Working space

[2]
(b) The error code 12B means ‘hardware fault’.
Give the 12-bit binary value that would be stored for the hexadecimal error code 128
Working space
[2]

(c) Hexadecimal values can also be represented as denary values.

The hexadecimal error code 022 means ‘file system error’. The hexadecimal error code 0AC
means ‘insufficient memory’.

Convert the hexadecimal error codes 022 and 0OAC to denary values.

022 e
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(d) The register stores the binary value 100111100000

Give the hexadecimal error code that would be displayed for the binary value 100111100000
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39 The computer uses 12-bit binary registers to store data whilst it is being processed.
Customers are given a denary ticket number.

(i) Give the 12-bit binary value that is stored in the register for each denary ticket number.

(ii) Show the denary ticket number that would be given to the customer for each 12-bit binary[r
value.
(010701001001 0 OSSPSR
0107000 e B B SO RRSRSR
0100 0 0 SRRSO

Working space
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(iii) Binary values can also be represented as hexadecimal values.
Show the hexadecimal value that represents each of the two 12-bit binary values.
0000100 00T .ottt ettt ettt e e s e e e e et a2 en e ne e eae e e eneeen e e e e eneeenee
TOTOTT0T000T <ottt et e e e et e e e e e s e e eee 2 seene e ne e ne e e e ens e e e eneas
Working space



Number Systems - Data Representation PhysicsAndMaths Tutor.com

40 (a) Denary values are converted to binary values to be processed by a computer.

Draw one line from each denary value to the correctly converted 8-bit binary value.

Denary 8-bit binary
11110101
2 01110010
11100101
245
00010101
15 00001111
01001000

Working space

(b) Binary values can be converted to hexadecimal values.

Give the hexadecimal value for the 16-bit binary value 0000100110101110
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41

Binary is a number system used by computers.

PhysicsAndMathsTutor.com

(a) Tick (v') one box to show which statement about the binary number system is correct.

(b)

A

It is a base 1 system
It is a base 2 system
Itis a base 10 system

Itis a base 16 system

(1]

Denary numbers are converted to binary numbers to be processed by a computer.

Convert these three denary numbers to 8-bit binary numbers.
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(c) Binary numbers are stored in registers.
Negative denary numbers can be represented as binary using two's complement.
Complete the binary register for the denary number —78

You must show all your working.

WVOTKING SPACE ...eitiiiei ittt eee ettt e et e e e s s e e e e e e b e e e emnmse e e eees e e e e e e ensse e esansmneeeaeanan
Register:
(2]
(d) Two 8-bit binary numbers are given.
Add the two 8-bit binary numbers using binary addition.
Give your answer in binary. Show all your working.
00110011
+01100001
3]

(e) Two binary numbers are added by a computer and an overflow error occurs.

Explain why the overflow error occurred.
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42  Binary numbers can be converted to hexadecimal.

(a) Convert the two binary numbers to hexadecimal.

00T 00 T ettt ettt et ettt b e bt e b et e h e en e

010100 i 0 L SO USROS UT PP SPRRURS
[4]

Working space

(b) A value is stored as a binary number in a register.
0 1 1 1 1 0 1 0

A logical right shift of three places is performed on the binary number.

(i) Complete the binary register to show its contents after this logical right shift.
(1]

(ii) State one effect this logical shift has on the binary number.
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(c) Give two reasons why a programmer may use hexadecimal to represent binary numbers.

T e et e ettt ettt eeeeteeeeeeaseeeeeesteeeeeaseeeeeseseeeenssateeesssseeeaasseeeesaseeseaaaseeeisanseeeananeeans

2 et eeeeaeeeeeetteeeeeeseeeeeestseeeeaseeeeeasteeesssteeesssseeeasstesesaseeseaasseesesaaseeeanaieeeann
[2]

(d) Denary numbers can also be converted to hexadecimal.

Convert the denary number to hexadecimal.

0 OSSR 2]

Working space

43 Computers store data as binary. The binary number 10101110 is stored.

(a) Convert the binary number to denary.
............................................................................................................................................. [1
Working space

(b) Convert the binary number to hexadecimal.
............................................................................................................................................. [2]
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(c) Alogical left shift of three places is performed on the binary number.

(i) Give the 8-bit binary number that would be stored after this logical left shift.

(ii) Tick (v') one box to show which statement is true about the impact the logical left binary
shift would have on the binary number.

A The least significant bits are lost.

B The most significant bits are lost.

C The number has been divided by six.

D The number stays the same.

[1]
(d) Add the two 8-bit binary numbers 11101110 and 00110001 using binary addition.
Give your answer in binary. Show all your working.
............................................................................................................................................. [4]
(e) The denary number 301 needs to be stored.
Calculate the least number of bits that can be used to store the denary number 301.
............................................................................................................................................. [1]
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(f) The hexadecimal number A4D needs to be stored.

Calculate the least number of bits that can be used to store the hexadecimal number A4D.

44  Acar park has a payment machine that allows a customer to pay for their parking.

The cost of parking is displayed as a denary number on a screen on the payment machine.

The cost of parking is stored in two 8-bit binary registers.

For the parking cost of $10.50:
*  register 1 stores the denary value 10 as binary
* register 2 stores the denary value 50 as binary.

(a) Give the parking cost that would be displayed on the payment machine when the registers
store:
* register 1: 00010001
*  register 2: 01000110
Parking costdisplayed § ... [2]

Working space
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(b) The parking cost of $14.98 is displayed on the payment machine.

Give the 8-bit binary numbers that are stored in the registers to display the parking cost.

Register 1

Register 2

Working space

(c) The payment machine gives the customer a ticket when they have paid their parking cost.
Each ticket has a 4-digit hexadecimal ticket number that is stored as binary.

The binary number 1010000000111101 is stored for a customer’s ticket number.
Give the hexadecimal ticket number that would be displayed on this customer’s ticket.
Hexadecimal ticket number

Working space
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(e) When a customer is leaving the car park they arrive at a barrier. The customer needs to insert
their ticket into a system at the barrier. This system reads the ticket number then checks
whether the parking cost has been paid for the car. The barrier is raised if it has been paid.
The system uses a microprocessor.

Describe the role of the microprocessor in the system and how it checks whether the parking
cost has been paid.
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45  Avregister stores the binary number:
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(c¢) Alogical left shift of two places is performed on the binary number stored in the register.

Complete the binary register to show its contents after this logical left shift.

(1]
(d) The negative denary number —99 needs to be stored in the register.

Complete the register to show the binary number that would be stored, using two’s
complement. Show all your working.

LA Tg 4 e ] o = o= S SO RSSS

Register:

2]
(e) The number 01001100 is added to 11100011

Add the two 8-bit binary numbers, using binary addition.

Give your answer in binary. Show all your working.
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46 Humans use a denary number system and computers use a binary number system.

(a) Explain what is meant by a binary number system.

(c) Convert the denary numbers 9, 26 and 65 to hexadecimal.
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(d) Convert the positive denary number 123 to 8-bit binary using two’'s complement.

Show all your working.

(e) Add the binary values 00110011 and 01111000 using binary addition.
Give your answer in binary. Show all your working.
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47 Hypertext markup language (HTML) colour codes can be represented as hexadecimal.

(@)

(b)

Tick (v') one box to show which statement about the hexadecimal number system is incorrect.

A ltusesthevaluesOto9andAto F.

B It can be used as a shorter representation of binary.

C ltis a base 10 system.

D It can be used to represent error codes.

(1]
Denary numbers can be converted to hexadecimal.
Convert the three denary numbers to hexadecimal.
ST SSTOSSSORE SRS
7SSOSR USSP
L PSSRSO USRS
3]
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48 The binary number 10100011 is stored in random access memory (RAM).
A logical left shift of three places is performed on the binary number.

(a) Give the 8-bit binary number that will be stored after the shift has taken place.

(b) Tick (v') one box to show which statement about a logical left shift of two places is correct.

A It would divide the binary number by 2.

B It would multiply the binary number by 2.

C It would divide the binary number by 4.

D It would multiply the binary number by 4.

(1]
(c) 10100011 can be stored as a two's complement integer.

Convert the two’s complement integer 10100011 to denary. Show all your working.

(d) The binary number is measured as a byte because it has 8 bits.

State how many bytes there are in a kibibyte (KiB).
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49  Binary is a base 2 number system.

(a) Give the name of the number system that is base 16.

(b) Three denary numbers are entered into a computer. The computer converts the numbers and
stores them as binary.

(i) Give the binary number that would be stored for each of the denary numbers.
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(¢) The two binary integers 00110000 and 01100110 are added together.

Add the binary integers using binary addition and show your answer in binary. Show all your
working.

(d) The denary integer —32 is stored as a two’s complement integer.
Calculate the two’s complement integer that would be stored.

Show all your working.
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50 A programmer is creating a computer game. One character is not moving correctly.

The programmer needs to debug the program. To do this they need to look at addresses that are
locations in memory.

The addresses are displayed as hexadecimal numbers.
(a) One address is A2F.

(i) Convert the address to binary.

..................................................................................................................................... (3]
(ii) Convert the address to denary.
..................................................................................................................................... (1]
Working space
(b) The binary number stored for another address is 000110011011
(i) Convert the binary number to hexadecimal.

..................................................................................................................................... [3]

(ii) Convert the binary number to denary.
..................................................................................................................................... [1]
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(d) Identify two other ways that hexadecimal is used in computer science.

(e) The health value for a character in the computer game can sometimes be a negative value.
The negative values are stored as two's complement 8-bit integers.

A character has a health value of —25.

Calculate the two’s complement 8-bit integer for —25. Show all your working.
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51 A user enters text into a computer system, using a keyboard.

An American standard code for information interchange (ASCII) character set is used to convert
the text to binary.

(a) ldentify one other character set that could be used to convert the text to binary.

(b) The character ‘A’ is represented by the denary ASCII number 65.
The character ‘m'’ is represented by the denary ASCII number 109.

(i) Convert the two denary ASCIlI numbers to binary.
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(¢) The character ‘y’ is represented by the binary ASCII number 01111001.

(i) Convert the binary ASCIl number to denary.

..................................................................................................................................... [1]
Working space

(i) Convert the binary ASCIlI number to hexadecimal.
..................................................................................................................................... [1]
Working space

(iii) Alogical right shift of two places is performed on the binary ASCIl number 01111001.
Give the binary number after the logical right shift of two places is performed.
..................................................................................................................................... [1]
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(d) The character ‘T is represented by the binary ASCII number 01010100.
The character ‘' is represented by the binary ASCII number 01110100.

Add the two binary numbers using binary addition. Give your answer in binary. Show all your
working.
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52 Auser enters data that is hexadecimal into a computer system. The data is converted to binary to
be processed by the computer.

(@) (i) Give one similarity between hexadecimal and binary.

..................................................................................................................................... [1]
(i) Give two differences between hexadecimal and binary.
L e et ettt eesaeeeeeeeaeeeaseiesesesteessseesseeessieeseessseessssessieesssessseaaseeiaseeseeenseeaaseeaseanan
2 et e ke he e et e e et et et oot e e st e e et beeeteeehee et te et ee e e enateenaee e
(b) Data that is denary can also be converted to binary.
Give the binary number for each of the three denary numbers.
DD ettt ettt et e e heeeat e et et e ehhe e be e teebeeeeeeeane e as e et bt e enete st e eneansteeanra e
T80 ettt et e b e et et et e R h e e ate e te e ebee e e e e st e e s e et bt e eaeteane e e e e ennteean e
23D ettt et eeh b ehe et e b a e e eabe e te e b te et e st e eae et ae e et e e ane e e e e annteean e e
[3]
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(c) Denary numbers can also be converted to hexadecimal.

Give the hexadecimal number for each of the three denary numbers.

(d) Abinary integer that is stored in a register in the computer has a logical left shift performed on it.

(i) Describe the process of the logical left shift that is performed on the binary integer.

(ii) State what effect this will have on the binary integer.

(e) A negative binary integer needs to be stored in a register in the computer.

Give the name of the number system that can be used to represent negative binary integers.
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53 (c) All data is converted to binary to be processed by a computer.

(i) Calculate the binary number for the denary number 175. Show all your working.

..................................................................................................................................... [2]
(ii) Give the binary number for the given hexadecimal numbers.
L= OSSOSO URRRRSPRN
2 OSSPSR SPR
0L OSSPSR
[3]

(d) Binary integers can be added together.
Add the two binary integers using binary addition. Show all your working. Give your answer

in binary.

11100011
+11001100

[4]
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(e) Calculate the denary number for the two’s complement binary integer 10001110. Show all
your working.



